Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 09-272987 
(43)Date of publication of application : 21.10.1997 



(51)Int.CI. 



C23C 30/00 
C23C 28/00 



(21 Application number : 09-022669 
(22)Date of filing: 05.02.1997 



(71 Applicant : TOSHIBA CORP 

(72)Inventor : YASUDA KAZUHIRO 
SUENAGA SEQCHI 
WADA KUNIHIKO 
NAKABASHI MASAKO 



(30)Priority 

Priority number : 08 1 8565 Priority date : 05.02.1 996 Priority country : JP 



(54) HEAT RESISTANT MEMBER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a heat resistant 
member durable against a long term use under a high temp, 
atmosphere and an operation environment where thermal 
cycle or thermal shock is impressed by improving both 
properties of thermal fatigue property and thermal shock 
resistance of a ceramic heat insulating layer. 
SOLUTION: The heat resistant member is provided with the 
ceramic heat insulating layer 3 formed by applying directly 
on a metallic base material 1 or through a metallic bonding 
layer 2 formed on the metallic base material 1. The ceramic 
heat insulating layer 3 is provided on the metallic bonding 
layer 2 (or the metallic base material 1) and has a 1st 
ceramic layer 3a having high elastic modulus and high 
hardness and a 2nd ceramic layer 3b provided on the 1 st 
ceramic layer 3a and having low elastic modulus and low 
hardness. The 1 st ceramic layer 3a is, for example, a high 
density layer having >88% relative density and the 2nd 
ceramic layer 3b is a low density layer having <88% relative 
density. 
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U ^2(9*7$ y?Xll3bc03ltt$E 2 
§-rri. L-fe5S y b UTO*«flWSW*W 
bil&titb. 20GPa JJltfc-fiifcjWffiU*. 
[0045] *%ajT'm5-fe7 5 7 ?xm<nW& 

#aT'^Uc-fe7 5-y^^«lc^oS-Jni.. *<0R 
^tt^* e £ ffljfrf* i t K J: 0 i> . 
[0046] tti. Sl<5t7S7;^i3a^H 
, (4. S*^fc{4^2^-fe7S-y^XJ13bi7)SSH 2 
£9ffiftfUfJ:tvP. ftflsW£(4 650HvfcUiT'£>S.rfc 
#ff*U\ S2^t75 •y?XS3b<7)®gH 2 14 6 
50Hv*gfT^6£i#ff£U\ £ftt>S51£iJ:tfS52 
M7J7^13a, 3b(7)®SH, % H 2 

14. ±ELfc5«t*E, % e 2 tmmmmzm<h(r> 

(i^ffi) <y)SgHt«4. 200gf««M£30fHBH88Lfc 



[0047] JJBLfc J: d*3WMt»«)» 1 $ 7 

ttgBHHtU ?n^7, XU*>H?t4, IS 10*5$ 
7?XB3aOf8j£ttf4fcLTff2L<ffl^*l§. i 
OR. {S®tt*0^2W-fe7 5-y^Xl3bW4 > -£ft 

[ 0 0 4 8 ] JJB LfciS3Mfc*<3-t XWBO 0 

*>, Wfcv/^^TJiJKaBIWW-b^ 5 -ytxmit L 

^JBfe^l 2 ^^U^IU»f 1 k ^MW8*3S ( Aa ) 

&m 2 ttzte&mmt 1 we±tc»«-r s t , * 5 $ y 

^XjE^«3(0|iJiUSHT'*4, ^KB3fs||Aa(Ctt01 

[004 9] tii£U ±%iLt:*7$v?Xti®ii. 9k 
mffitfiisA>3=.7liZlt'<X%i>t:*>* ■ty $. /?x& 

$ 7?XJ13 a£7;l/$7\ TiV^i—^S 

[0050] m&Ltz i. ? fc, 3Vtt«U«fth«»C:n 
$-t!>Jt4^ B«ScO-fe7 5-y^X«(4mi(0-fe:7S y 
?XJ13akLtffa-C'fc4. $^>tC. t7$7ni 

10-b5S-y^xa3a$r»|,;k^T-#l.. ^2W-fe 
7S-y?XJf 3bfc-9ivai, «Wlf*S:ft<»£t6 

4. 

[005 1 ] ttcb-h. |glc7)-b7S-y^Xfl3a(i:S 
^W-b^S-y^XlltCtOieS-ri.^k^T'^, *fc 
m2W-b7S-y^Xil3b (ifiS5JS<y)-fe 7S7?« 
.fcOHS-fl.Clk^-C'^l.. CC0«^. Sl«t7$7 
^xa3aOfflit3fSD, i^2«0-fe7 5-y^X@3b 
OfflJt?geD 2 J: 14. '>^<kt>D, >D 2 S-SI£$-ti: 
it^fc-*-***. ft*W{CJ4^1^-t7$ y^Xl3a 
coffl^SD, {4 882liLht1-4C:k*\ *^2<y)-fe 
7 5 y^XS3bc0ffl«2&JgD 2 (4 mmtthZt 

[0052] MSl(r)-t7$.-v7xm3a(r)tttt®Jg.D l 

zttfX'Z%\vzmi*tim&mx'%< . 

m 2 ttcii&mmti 1 ^Kft^ffia Lt . * 5 5 ? ?x 



(7) #1^9-2 7 2 98 7 



tout* msnnm 2 1 tzn^mm i m±tz , « 

■ 2«>IMS»fcff->T«fer6J(ajfc:J: 0. -fe?S 

£ ji&mstt i <oi«HWMtf>*i&a»6 . 9om±i: -r $ 

[0053] g2M7$7?X|3b<0fflJtf 
J£D 2 #88Z£«*Si:. ffi»tt**J±WS«*fc3iJft 
fc^&fcv^ttfi*ii**&4£ft"«r< . SBC 

m&m (Offi^gOSI 2 <?)■<: 95 -y ? AS 3 b £ 35 1 
fl5-b55v^^«3a±lc»*-rSii:CJ:r>r. +^ 

5 x 9 xm 3 b c j: *) mmuzmzmm * mtz t a* 

T>*. SS2<9-fe7$-y:?;UI3b<0ffltt?gJgDj {J. 

[00543 ftwafSDj a* msihnm i<?>-ty$v 

?X*3aJ±W£«rPVD£, CVDft, Xt>3- f 
4 y^ffi^C J: 0 t - 1 & . *fc, 

P V D ft(7)ff T tt? t'-A SIHfcEB-PVDSi 

[00553 aaefl:s;^3-rtJBv^r . jjELfci a 

2 &*:M&|(£tt 1 tC»l/C a«ifc 
U c «ov vtffc*. *fctt**i&3K#<3:^(cI!i*| Lfc 
•fe? 5 -y fc##*U\ ^Jd&SEfa 

s 3 fc&M&£ji2&*:u&s(£tti t<o 

[00 563 iCT»3EWi:tt. Xt8E0n££ 
fflv»T«itt33eft^3-7««)ig*f5ME I (h.k.D 
*Wgtfc«^tC, I t /c (200) Sfclilt (002) (t 
JliE*ft«. cte;fcfr B B B &£l:i*-f6) *>?*6*>. h 

hwt*<n®m.8.<nm. (2oo). (oo2)4fctt-eii 

[00573 ffiftffiKD, # 8SU*U:«>*1 O-fe? 5 -/ 
^Xl3ali, JbjfcWdMtiSJEW*:, SWffiCloT 



n*»*ti, Witm&iMitf 0.l~88//m fcv>3J;5 

60// m ORBft^J: Off 4 L< . $ ^>WilO~40/xm 

mm* lw zcox o%wmi*zmitim®m 
[oo58j wfc, *ea««^sf4S)*^{i. mm 

it. -mg.it. ***Wte**"**fc*>T**. Sfe 
ft&K*>£ 1 7 $ >y ^XJI 3 a ZB&th®& 

Itt^H VO F83SS£3g#f **S2 UK 
[0059] ffl*M££D 2 88Z*SI<om2<0-b7 $ >y 

commvx wt i< . $^wi6o~ 125/1 ■ ^Kffl* { 

[006 0] #-t7$-y^xS3a, 3b^I» 
Zk&V$t>. ^t. Il«t7S7^Xt3a<oa 

s -y 3 bco*®a$ji±# <-rs - k mt 1 

\>\ Z<7)®„ ^l<7)-fe75'y^Xil3aOafflffl$Ri 
tW. 2<r>* y$ v?xm3 bco^ffiffi$R 2 ill, ^=3: 
<kt,R, <R 2 SrglM^^SCk^tL^. 
[ 0 0 6 1 ] ftt. m2<7)*y$ v?xJ93b(?>mm 
Stt, +M%i§R 1 ^55//n . g^cig^R 
... $-R.a, ^80z/m . +41«TieaSR, ?-R a 

■rk#s4iv\ ^oi3^ffia§^^-rs-fe5 5-y 
mmm%m<?>ft±zms>zki)Kiji&k%h. ^20 

-b^S y^^aSbO^ffiffl^JiRj >58//m . R aai 
>90//m . R a >8.0//m t-f &i k*«$ 4>tC$f 4 L 

[0062] _h»U:«fc at. #Ste^e24fc{i^g 
»«l<7)iI±(cm$^iS»tt$. SSJK. KSJg£ 
*-n>^l^-fe55-y^Xl3ai:. CK0miO-b75 



(8) #IPJ¥9-2 7 298 7 



£1it&%2<7)-ty*-y7xm3bbX\ *y*y9X 

mm 3 zmfct&z tizx^x. immzx&mti* 

mz> ^ t h i><?)X'h h . z<?>£ o %m?mtt4 
tixmx'$>&. 

[0063] bZ.bX\ *y$-y7zmm3. HHZi? 

z%£izm±-?&zt\mi6x®mx'hz. zix. z 
<nmm<mmzx ->x.*y$-y txmmwwt 
ifcWRTLT. mm (mmmnx-mm) mth* 

i o o 6 4 ] zzx\ n&mm.%m% l *x'cr>&m&i} 
m 2 ±(c4nw ft mmm3aa& wmti 

m 1 0-fe 5 5 7 ? XJf 3 a * ffiKS«S#fflm+T'^S 

u*. znxozjm&zvmmizzti 

7S7?^i3aW LT»««rC* ft . 
[ 0 0 6 5 ] ±12 L,fcJR«HSHc J: oT . WiifH 3 |C 
*r*"J:dfc. &fUS"&«2km*H:5$7?X«3a 

a»7/^tI5li, $l<9Hr5$ 7?Xl3aj&><c> 

2 Au*)IS98ffitt* fflM-t ft . -b 5 S 7 ? 
JRV 3 £&Jg«tt 1 ilCWBWW 4*&fctH vc t> . 

SfclWifclCkoT. mi<0-fe7S-/^^S3a^t 

[ o o 6 6 ] 4fe. vvymsm&smwvmm 

lcJ:9»jSU:7/l'$-*-Ji5«. fofffiaaaWSv* 
ct3&»feSfflfflEfl:s*ift. c<oB»*or;i'S^Jl5tt 
B^Oi6iii£Wiii0tft£k*>4>. <e-0*S£k LT§ 4>fc 
BHW<o**lfl[tfqiM-fftCk*^*ft. cfifcfcJ: 

->Ts &mti%m2}L<mfcmnx'<r>%mizfto&\ 

<0-fe y 5 7 ? xm 3 a coMfffi t «Wf ft £ k fl'-FIS k <r 

ft. 

10 0 6 7] RfrW^^&a^fti: LTtt, #ffl^8# 
*BBi»*#E"C O^SfvE&Tk-f ft.1 k##t U\ 
773- l473Kgjgfc1-6 L 



fc«^Ttt-HWC7A' 5 7Jf 5 fcJBJW ft i k 
JQSSaKJi77auaJifc -Tft i k ##2 t \\ 

[0068] z<nmm\mmx\$w> 1^557? 
xi3 a<ommtiz^fo tok-rft#>\ £120*7$ 7 

5 7 ? XI 3 aO»«£fflM*WJB^+Tfh>T <> 

mizX ftWJRSSfcov >T , 04 $r#M UTRWft . 
H4tc*tW«attt6tt. Hif^L^HSfe^lStiJttftS 
2c7)-fe7 5 7^X«3b±(Z, ZMzyaKTyty^-y? 

xm3akmmimm. 

3<7)-fe7$7^XJ13c*^$ixT^ft. -fc7$7? 
Xjg^l3(i, Cilf> 3Ji«0-fe7 5 7^X13 a. 3 

ma it&atim t mrnx-h ft . 

[ 0 0 6 9 3 %3<7)-ty 5 7^X«3 c^jfeftfcov^T 
tt, 5»tt*E 3 (iE 3 >E 2 *)lfi$-frft. SSH 3 « 
H 3 >H 2 S")lJi,$-e-ft. «tt»KD, ttD 8 >D 2 * 
>HJE$-ti:ft. i<i4>^*WW^6ttli. «G4Lfc»10 
•fe7 5 7^XJi3afc|S|afc-rftC:i:^igFiLV\ 

[0070] *J6fflfl5H«flW*fflV^^^-h*y{» 

ifttV^raa**ftft. -b557^Xjg»S3 

?Xl3c««. diXtioT. ^^Cift 
■fe 5 5 7 9 3 <0«»***§£ WJWft i k ^'T 

#ft. 

[ 0 0 7 1 ] -t5 5 7 ?xmm 3£WZ&®m<7)*y 

$-y?xmx-ffii$.itz®i!riz&. m^mmtzt 1 )^ 
5 7 9 xm&m 3 <mm$tf*k ihattufi 

Ic0-b5 5 y^X«3 a. ffi»tt$, tRSS. ffi®g<?) 
^2«-b5S 7^Xil3b. fcil^fft^ iWlS. 
S^JKO^ 3 O-fe 7 5 7 9 XM 3 c & JtttfMt Lfc-fe 7 
5 7^Xjg»JS3^fcV^T(i, +Sc7)^2<7)-fe7 5 7^ 

xi3b(c«t^T. iw*nwa*tM&imhzti 

ftfcft. *55 7^X5e»«3^iWlB^Sr*Jiilc|»ikt 
ftit^'T-^ft. 

[0072] ^3<7)-fe7S7^XJi3c{i;. W.l<T>-ty 
$7^X«3atlM^PVDa> CVDS, 

^tftCk^-C'^ft. ^lt^p*>T-t. ^KfiUS 
mm. HVOFS. JP (>-'x7h77Xv) 



[0073] tizztibmmm*:. *smm*±. 

mift^X&W<0**mm.<^7$v?xmfcWSt? 

1 0 0 7 4 ] JJBl,fc*3tfHs 9 $ v ?XJ§3 cWf. $ 
li. JBl«H:5$v?.X«3a£>lWlCfcJ:*a t . 100 

^1%7S -y?Xji3at^30-tr5 5>y^X« 

3 c ovmomii , *ti*ti<wmm*9Baz t> «t t 

**. 300xtm t«i«rv»ik*qff4U\ mi 
*Jj:^J(l30*9 5y^X«3a, 3 c OMJggffHi 2 

[ 0 0 7 5 ] fcfe. ±aLfe«KESBB!B"«i, 4:9 5 y 

TBMi t7i7^ 4JfJSLhO-fe 5 5 

>7 9xmx-mmhzt^&x'hh. mm. *i*> 

aJTCflWU/CfciV*. J&3«5-fc?5-7?;*JUcoVYC 
[00 76] 

HUM] Kfc. *»B<^«WW:iatWfiJ:V*0» 
[0077] jefcWl 

&mW$t LTN i Sig£&£fB£U:. 1273KtCjnJR 
$30jum <0$SflivVl'=jr.Tl(8a«% Y 2 0 3 -Zr 

[0078] £*>JS 1 tf5K«ft^3-TJI«IB»** 
14 SOXX'h^tz. *tz. H-ftfrTfWLfc$jgft^A' 
n-r«^5¥tt*t t'-y^-X?S«2rJaT<0«t 3 t LT 
S9£L£. ®tt¥iiR 0 < 2.0/xb WXfyuxSil: 
££<fci^3-7«W*£300;um SSL. C^Sr50x4 
OmmtCjnlL^ 5y-5>M yXhD^ffl^tffl 
t'-y^-X®S(Hv)ti 200gfcO?ta (RHfcit 

50GPa . t'-y^-^SSJi 700HvT**>oTt. <X^X'. ± 

S^3^7/f£T7XV}§Stffi£J: , ylJ$ lOOjum «T 
TJEW Lfc . £ <r>?y XlftWmz i. h t R%&.i/)V 3 - 

jam ktch Xolz%f8.lt:. Z<7)TyX-?®ffi&z£h 



(9) ftRPP9-272987 



j®i 8src*ofc. itim-m-^ryx^mtm^x 
*). t & , m ] ti')v?-Tm*%.mx'ftj&.i. ^o&gftf 

■CateLfc. *<0tt*, Btt*(i38GPa . t' 
£{i 480HvT*-jfc. 

[ 0 0 7 9 ] -5 LT . 2JW«ft03c£fcS< ? /l'3 
^fcvVl^^flcOftfjB^fM^iR, S55/im 
[00 80] Jt»«l, 2 

mmmm 1 tra-**?, n i mm&muzxv 
mm&KX'nwttfeitvivzt-TmzMtfLitz (it 

*&0«2) . iiifeitlRWl. 2(=J4#g3HfcS^3- 
7Ui. 9Btt0l 1 4: ra«Wr«««*, 5*tt*, tfv*- 

[OO81]±ifiLfc|(3t0!lfeJ:VJtKHl, 2KJ: 
*4HH»fflWtf>Ii»fr£. **t-e*U373KX liaa+298 
Kx iB$^Sr l-9--f^/Pfc-ri>^^IS®tc«L. 

«Uc. -e-cofe*, uss^icoii^ttTiiioooiii^s 

Jtl^l^«^2-riil!clOIII-C^* { !2ft f )^a. 

immiva vm49)v. %sm2x-\t xmrtnv 
xmmtf±it:. 

[0082] %ti. mmmuzxzimmHzis^x. 

R Ba , <80/im , R a < 7.5xim SSx#5 
[008 3] Hife<5ii2 

N iSS-&#Sff±tC» W S 150//m «ON i - Co-C 
r-Al-YS5rT7Xv^lt^T'^Uc. CKO^g 
^«±t. EB-PVDffiTi¥$ liUB<0j|!l<0KJg 

ft^3-r*t»* L)t. faefl:^3-roajja4 

4-20MX Y 2 0 3 -Zr0 2 t L£. Y 2 0 3 igg 

9o%ia±-efc-5fe. ttc. mmitmmizix. eb 
- p v Dmzx h&s.iz'itviv^ - rmmmi tr-y 

A-xW£$:W%lt:. -eo^. 5itt${i48-55GPa 

, Mvi]-xm%te 650~ 700HvTS>')/t„ 

[0084] zzfefciSjisi-TmizmmftEtf 

0.2^E£7)ffiir#iiS#fflm4'T'1273KX20l^cO^!l 
S$-SSLfe. ClOgPgT', N i -C o -C r -A 1 -Y 

mtmi <r>&m&iv n-rmt nftmizu. . es&r 



(10) 



1fli¥9-272987 



coo85] z<?>®. m i <r>£%fc : Jf\,3-Tm±£.m 

2(D*yi-y?xmtlX. Zix?tL7yXv®Mm? 

Jt. -rcoJ^fcLT, ££lfc>^3:rriga«£W-r!> 
***>l«Mttf*fWU:. 7?XvSMt6CJ:&»2 

6££gfl^3^7JicO?IM£Pi: t'y 
JgLfc. *tf*6*. 5*tt*tt28~40GPa s tf 7 *-^« 
fttt 400- 580Hv"Cfcofc. 
[ 0 0 8 6 ] £tf>J: 3 LT*fc«HJft^<OKlW- 

4-f*JR+ 1273KT lOOOOBSSJfi&ftLfctt. *M 
tl 1223KX 1^+298KX 1I$|S|£ Yf4 7 )Vt-$h$k 

mmmz&t. mtitivo-rmmmmz^z 

X'<n®&4?imZWg.Ltz. KfltftON i -c 
o-C r-A 1 -Ylfc^KOS^L^'^arlfccT) 

[0 0 87] -eco&n, y 2 o 3 m&m>-f. ®m®. 

PgfcLtcON i-Co-Cr-Al -YJKOlHBiflJMS 
flTVVfc. Sfc. 1000|Il£i@*l>&-»M ?/l/ttfc*iVvC 

(111)* (311)T'*6^tc{±« H£ft*JSlM 
[0088] $mW3 

N i Sjfi^AIBf±t. JiS 150;um CON i -C o -C 

r-A i -Ymzxmm&x-m&itz. zco&m&is 
«±tc. 8mm y 2 o 3 -zro 2 mmmimvm 

* (ft&jffli : 10~40jum ) fc&StJSftfc LTJBWC, 
^r7X-7jWffiX'«$ 150/zm Oll^fty;!' 

it. -eofem, 5Stt3Mi60GPa . h'-y* -xm.lt 700 

[0089] mz. *ios3eft^a-r«±fc:. n 

ffl^OitSM^Si* («g»ffi : 10~88//m ) 
mtlXm^X. *$V7X-?WM&X'J$Z lOOjum <0 

^v;U3-Tflcofflit^Jg(i803:T'J)o^. tfcHMM 

JK*»£Lfc. fCOte*. 3Ptt*tt35GPa . t'vfi-X 
«Ktt 550HvT*ofc. SB2<0$^fty^3-T««« 
ffifi£J±R 2 S58xim . R Bai S88^m . R a 3? 8.3// 
i X'foifc. 

[0090] itmm 

mZ 150/um CON i-Co-Cr-A 1 -Yil£^j£l. 



fcNi*B£Affl*±fc, 8«fi% Y 2 0 3 -Zr0 2 

fflj&oite&j£»* mmm ■ io-ss^ > tame 
mt txm^x. x&Tyx-mmx-mz mum <r> 

«Offl*Wf*tt 88TC*-afc. ifc, SftHlfcftKb 

3»gfl;> ? ;l'3-7l<05ltt*i: t'«y;$-Agjg£}BI£L 
fc. 9H3»U32GP4 . h'-/*-^«K(i 480 

[ 0 0 9 1 ] &vv?. ±EL££S&(t^3 -7ff± 
(C. HttMO&RffifMB* (fig**: 1<K40 aii ) £ 

mmmtixm^x. 7^ryx-?mmx^ 100 

mb ^R5gfl:^3-r*Sr»jRLfc. iWfagfl^*- 
3-7Jicoffl*t?g£ti 9C!tTfc-jfc. ifc, I9t0ll h 

PHKt: lt , mmvm^m^^ss,ry x^mm 

m%Ltz. <cCO*SH, 5»tt$fi55GPa . M-yil-xmS. 
It 700Hv?fc-jfc. *il»««**fflv^*5«Wlti£T 
JftRLfcS«ft^3-7«0«liiaStt, R* ^50/i 
m N R aal S70/zm , R a ^ 6.8/io X'h^tz. 
[0092] 0MM4 

JfS 150x/m CON i -C o-C r-A 1 -YJifcJRfftt 
fcN i *B-&A3Bf±(C. 8Si% Y 2 0 3 -Zr0 2 

»k tfc*»T9X-7j8«i6-C. «S 250/xm co^t 

fe. -ecO^m. 3ltt$li42GPa . 470 

, ^6lAtm x R. ai s R a ^ 7.3jum t'J)^ 

Jt. 

[009 3] 

H§ 150jum CON i -Co-Cr-A 1 -YJISrJgJj&L 
fcNiaB8^4ffl*±C. 8«*% Y 2 0 3 -ZrOj 
ffl^co^M^fi^* (Sg^ffi: 10~40x/i ) ^jSStJK 
ftt Ltz*.%7yX-?®mkX\ m 250A£m COSSft 

x/U3-r*o»Sr»*Lfc. ^co^gfl:^3^7ii 

je<k5/>a -7J1 coPM3i*i: bS^-^WIEt»gL 
Jt. -ccofe*. 5itt$li70GPa , h'-y^-^@SJi 750 
HvT'^ofc. ■r<^)^fl:v ; ^3r.7®coSffifflSJi. R 
, S53//m , R. ai ^(tiuu s R a S 6.2/im Xh~> 
ft. 

ioo9 4) mitz$mmti£xsiffim3. 4. 5 
\z£hmmM<r>%mfr*. *i\?n \zmx vm 

+298KX l^S^ Hf-f^^kr*«at«ttS«t:ttU. 
S^fl:^3-7iE»«* i iilSit=S^-c-co.siir^ ^/PS: 



(11) ftBPP9-2 7 2 987 



iMfcit:. mmM3m?&mx'te, 7000 

fc. -H. itm\3X'te 400-«M:?;K imMAX'&W 

<wm jtRws-cuaoiM ^^x-mm^ttz. 
[0095] m&m 

n im®&&mt±.iz. 150 wi-co-c 

r -ai -Ym*tt7yX^®mkx>B$.Ltz. c\<r> 

&m&^m±.\z, Mgocr>®m®m& mmm 10 
-40un ) im^tz^MTyx-7mmmx\ mzsoun 

tz. mmmi tmmizix. vy^rmimmbt' 

v*-Z®g&m%Uz. -eo&*. 5$ttW72GPa . 
t'ytf-.xSgJi 730HVCJ>-5^. 
[0096] iJCtw. ±I2L^V^^TS±C 811 
% Y 2 0 3 -ZrOj *M<D&HJ»Sm* (ftSfrfc: 
10~40ju.ii ) £^£*&7'7X7?m3;T\ W 3 100 

OjtSSM^* (fe^ffi : 10~88//m ) 

r7X-7?§itaT', ioo^d n&feWLitivzi-Tm 

ZBf&Uz. 

[0097] ±.muzmm.^mmm^fz^it ; j^ 
3 -7 m i mmfSLBKzm t ^z^wJiva -rmn 
w$®m$.. %ti?ti<m. mx-b->tz. ttz.mm 
mitmmizix. ^c7) mimvmfe^va-Tm 
<m i mb^'vA-mm:mM.Ltz. -eossn. sitt 

miiZiX^tl 46GPa N 39GPa, h'-y^-X^ld**!-? 
tl 690Hv, 540HvT*$>-5 3t. mm<r&Mt-/)V?-7 
JfOSMSJi. R z ^63jum . R Bai 295ju» . R„ 
S 8.3jum X'hr>tz. 

[0098] mmws 

Ni»fi£AaS»±£. 150jui <ON i -Co-C 
r-Al-Ylt*JHr5XV»«iS-C»jRLfc. ^O 
&S3S£Jf±fc, MgOOflffitffiim* <ag4WS : 10 

-40^ m ) zm^tz*MT7X-?mmx\ w ? iooju 

m <r>-?7*is7m*&l<D-ty-i-v7xmtLXmft<.l 
tz. c\<r)-??*i,Tm<r>ffli®mt S5%X'br>tz. itz 

mt&m 1 1 me lt , -?r*isTm<nwmt t* 7 * 

-xSgSrffljgLfc. Wtt*U75GPa . t'y 

^-XJgJgJi 740Hvt-ft-5^. 
[0099] ±IEL^V^xr*±C. 8tt 
% Y 2 0 3 -Z r 0 2 ffljfcOitftffi* : 10- 

88;ui ) S-ffl0^^7*7X-7^St&T\ m% 150/zm 

nz lx , &&fci'ji>a-7mm&&t f -y ^-xss 

SJKLfc. -eo^m, 8>14*{i28GPa . h'-y^-XS 

ma mfoX'hitz. ^t^^-rm^mm^ 

(i, R, ^62mb , R ea , S93x/m , R a § 8.0//B T* 



[oioo] mmme 

N iffifi^^BB±fc:. ff£ 150/im ON i -Co-C 
r-Al-Y«**»r5XvJB«JE"CWJ«Lfc. £«0 
£MS£*.tfc. A 1 2 0 3 - 103ST i O2 iffljfcOigS! 

mmm -. io~40/zi > *jinvfc*«r?x 
-?mmx\ if $ ioo/xb oa 1 2 o 3 -t i o 2 1* 

-Ti o 2 m<r>mnmmt mxh-^tz. tit. mm 
\tmmzLx. AI2 o 3 -Tio 2 mnwmtv 

vil-zmmZmMLtz. *m&* 5»14*{i60GPa , 
h'-y^-X^{i 680HVC*ofc. 

[01013 <Xiz. ±BLtzA 1 2 0 3 -T i o 2 m±. 

iz. smm y 2 o 3 -zrOj mommm* 

(eg^:10~40/zm ) m^tzj&Ty X^?i§8fj£ 

T. [5]ffl«c03tf4M^^* (»SjWi:l(NiMi ) 
fflV^^r^XvjMKfeT. ff§ lOO^m ^HOgft*; 

[ 0 1 0 2 ] ±MiUz 21«jtO$^^3-T«0 
fch*-y*-xSS2:fllSLfc. -eo^S. W&miitti 

«t43GPa % 35GPa . t'-ya-XTOBi-Wl-Wl 680H 
v, 500HvTfeo^. 5ri3. W*mm9&L4Li?Ar3Z.7 
iiO^ffiffl^ti. R 2 ^60^m . R mai >&5vm , R a 
S 7.9/zn Xb-^tz. 

[0 103]±j*LfcWt«4, 5. 6(Cj:S#ilH«ft^ 
Wc0lWt$-, *fl<ffl 1273KX1^S+298KX lB#ra 

», HSfe^4, 5, 6cO#W^gi5ttT'{i. 7000m^S^. 

zm^iMzMz.. mmu.mt>tv&fr'otz. 
[01043$ uzmrn 1 tlx. ±muzmfeM5 
<n-?y *i/7m<?>mzz 210/im tr*jsw4, ^sswi 

5 Pl-«jicOi»«^fa? Lfc . 4 2 1 L 

T. JJELfcHttW6 0Al 2 0 3 -TiC-2 «OW$ 

mmuz. 

[01053 zti^mm 1 . 2 1 j: zwmmtvm. 
ms&zftmzLx'u^tztzb. mmix'\i. 300^ 

OioC iS^1t$fcJ:t^ES<7)miO-fe7 5-y^X 

mQWtew-<vtzhb. znmx-witimtfikt* 
[01063 mmi 

N i *jB^*»±C. if $ 150//O ON i -Co-C 
r-A 1 -Y®*7<$,TyX-?mffliX-Bf8.Uz. Z<0 

&m&-&m±.iz. mttim.* 773- ii53K(cjd»lt» 

EB-PVDftT'W$20/ia omiO$S-fl:^3^T 
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®(8Sft% Y 2 0 3 -Zr0 2 ) *#J8U:. Z<r>%l 
fc. HfcWlkHHMcl/C. EB-PVDJ6tJ:ftJ|ll 

Ufc. *WBSR. 5ltt${±55GPa , tSa-XflMKi 6 
80HvT'J>-5fc. 

[ 0 1 0 7 ] »fc % mi <7)£feit : J)\'3-7m±.lZ7y 
Ximt&t* «3 lOOjum *>RMWW>$£fcS^3- 

-7*<9Wtt3sfc b' -y #-x«J££ai5£ Lfc . * 
0MB*. 3ltt*ii40GPa , t'-y;fr-.X*ij£te 580HVC* 
~>?z. 

[0108] m2<Q%fe{t : J)uzi=.Tmvmwzmmi 
mttz&. EB-pvDffiT'j*siooxxm <r>nm.<^ 

6»3<03c£fts;/l'3~7Ji<^)ffl««fKli 90%T$>o 
fc. *fcigiWlfcH«fc:l/t. EB-PVDi£fcJ:S 
»3«^fc«rt'3-7««>5MWi: t**j&-X«** 
SteLfc. *co*Sm. 5¥tt${±50GPa , t' 
{± 670HvT'S>-?7t. 

[0 1 09] JHKM6, ##003 
Jt$$96kbT. 150jum ONi-Co-Cr-A 

1 -YlttMtbfc 

Niail8^Bf±fc. ^77XV^Stffit'/f$ 100 
jum W^^-rll*^. ifc, ##013 
bLXs Jf£ 150Am ON i -Co-C r-A 1 -YJf 
*B&L Ltz N i »B£AS*r±(C. E B - P V DST'lf 
$20//m «Mt^rJ^7«fcJ:tJ f ^m7-7X-7^lt 

tz. 

[01103 ztLt>mmm7, itmeaxi/mms 
izxtmf^tt^wm^izMix. sic. sio 2 

H XX/ A 1 , 0 3 Oil£ft3fc£ 25g/iinT»Lfc*ttT 
T. •£ft-?fU373K x 1B#H+298KX ll$fg£ 11M? 

6 TUISHHK J: &mS!^^«t oT . 10WM 7^ 
[0111] HM0O8 

N i gjg-&&*tt±fc:. Jf $ 150jua CON i — C o — C 

&&&%m±iz. &mm y 2 o 3 -zro,aje«)s 



mt vwTbitz. ifzmmi tmrnzix. *m 
%mzx h& i v&fcit&^-rmrtsmmt t->y# 

-zW&m%Lt:. 3S14$ii50GPa . t'-y 

[0112] £ 1 CD$£fti^3 ~ 71±fc. ft 
fii£<0itSgM* (fig$Wi: 10~88/im ) fcfflVtf: 
*$\75XVj8M«T\ J¥S 100/ti ^2(0^b^' 

;u3-7«*w*Lfc. «wc. mjt&mwmm 

T\ Jlt^SOjum co^2c0^b^a-7«$r^L 

[0113] fS2<0K«fty/l'3-7«<0ffiJWf*tt 8 
7%, JH3<O506fl:^/l'3-7Ji<Offl««]Bi 90%-C£-> 

tt$**40GPa . 49GPa , t' yt-ZWZtf 550Hv. 700 

HvT»-jfc. sa^jinsfi^itRattLTfrofc. is 3 

.„ S75Atm . R a S 6.4//m t* 
[0114] HMCT9 

±l2HSIWI8lCfcV^-C. *3<^gJgft^3-7«Off 
100/xm i:r*JaWi. 101018k H-*frTWJR 

[0115] ###J4 , 5 

±ienj£M 8 cfev vc s jg 3 <osjgfl:^3 -rm<r>w. 

2* 200/zi k«f*J2W4i, ^ifeCT8k|3|-*frT-ffif» 
SBff (##CT4 ) ifHRUfc. ±ieH*feCT8(cii 
^T. ^2 ^iSgft^a -7fl(0JI$2r 150/im k7 
4k*C. »3<OSje-fb^a-7JI*}EWlU=0rV^f. 
li. HifeM8k|i|-^ftT-W««» (##^5) $rf^ 

[0116] ztit>mmm8. 9axi/mm4. sc 

i&#iBi^«col^frlc»LT. aggtfOjum cos i 

fll273Kx l^+298Kx l^R3?r ^/Ukf *1R 
ajIWttlSWfcLfc. -eco^a. HtkM8. 9CJ:*W 
JRMTOi-fc xiUMioiMMi^ < . 70000 

tz. 

[0117] -IT. #««4-W44s9 5 ttxaBONto 
ilfc. ##^5T-(i*SS01J8. 9 k PiaiH. 70001M? 
$ -y ^ X3I»Jlcoafficoa«^ # < . S^^coBrffi^ 
Jt. 

[0 118] 

[^Bjo$&m] JELhKWLfcJtdC. *mtz£tilffl 
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commm&fmmtimrrz z tmmt % 

[02 1 xmmcomkBBizx&MmmtnmtfL 

[03] 01 zj&mmtnsamamR&ifitti 
ffimx'b&. 

[013 




[04 j *wm% uzmwmwmiz x immw 

cr>®!8.Z7frt®mmX'bh. 

i 

2 ^mm-km 

3 ■tyi-vfxmmm 

3a-»l*>fe9 5«y?Xl 
3b-^20-t7S-y^Xl 
3c-^30-t7$y^XJi 

4. 6 ffit^tt 

5 r/ws-ti 

[02] 




I^Jl|«««mttai2aa£Br2TB4 Sffi 



